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Tiikh.mic fever is a term applied to certain symptom-complexes 
that are the result of disturbances of beat regulation, primarily 
from physical causes, the heat and water content of the air about 
tbe body, the condition of the peripheral vascular circulation, 
etc.; but these causes lead to chemical changes in the organism which 
are manifested in the characteristic clinical symptoms (auto-intoxi¬ 
cation anil retention) which, for a matter of classification, we would 
divide into two classes, namely, mild (due to overwork, bad venti¬ 
lation, anxiety, worry, uucleanliness) and the severe (due to excesses, 
such as overeating and alcoholism). The causes of all are obvi¬ 
ously the same. From a clinical stand-point we call those "mild" 
eases which reach a temperature of 107° or under and "severe” 
those which go uIkivc that jKiiut. 

Taking the whole series of cases which may be included in the 
group, sunstroke and those due to heat prostration which occur 
in the absence of direct sunlight, we may state that insolation 
may occur under any circumstances in which heat accumulates 
in the body, and in which the body docs not rid itself of its metabolic 
end-products such as urea, nitrogen, erentinm, anil uric acid. 

Ilirsch 1 believed that while heat was the primary factor the 
immediate cause of the trouble was diminution of oxygen and reten¬ 
tion of toxic principles. Vincent 1 also states bis belief in a toxic 
basis. Gordon’ says that recent work tends to the conception of 
paralyzing action on the nervous system of some toxic element 
which produces metabolic changes in the neurons, and according 
to the degree of niito-intoxicntion the ell'cct of the sunstroke will 
be cither an attack of ordinary heat-prostration or syncope, with 
unconsciousness or death. 

If this be true, then insolation is an nuto-iiitoxieatioii brought 
about by substances formed in the body under abnormal conditions 
of heat retention as shown in our findings below. We wish in our 
figures on blood chemical changes to particularly emphasize the 

1 (Juntcd by Gordon: Oder, Modern Medicine, 1007, i, 52. 

* Ibid. 

* Osier: Modern Medicine, 10ft7, i, 52 (nml 11. C». Pearce, wii, 525). 
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undue retention in these eases of tin* non-nitrogennus eonstitnents 
of proteid metabolism. 

The following eases occurred in the service of one of ns (Sehisler) 
in the St. lands City Hospital. 


CI.IXICAI. IIISTOHIKS AXI) I.AIIOHATOHY DATA. 

[•Ivans; male; aged fifty years; brewery worker; hahits irregular; 
entered 5.3(1 e.M. August fl, lfllli; uneonscious; temperature, 110.1° 
(rectal); pulse, lilt); respiration, 30; pupils contracted, reaction to 
light negative; general spasticity of body present; knee-jerks 
increased; toe signs questionable. The average blood-pressure 
taken during observation was systolic 91, diastolic -10 (Tycos); .10 
c.c. spinal fluid (under normal pressure) was negative (Wnsser- 
nmim); urine albumin + + + ; many granular and pus casts. The 
man developed several generalized convulsions; pulse gradually 
became weaker; died August (>. Xo autopsy. 

Stimniuri/. The question of uremia was thought of; this was 
ruled out because of the low blood-pressure. Cerebrospinal lues 
was questionable, the spinal fluid being negative. Diagnosis: 
thermic fever. Xo blood data on this ease. 

Minch: male; aged forty-live years; laborer; habits irregular; 
entered 1.15 e.M. July lit), 1910; unconscious; temperature, 108.0° 
(rectal); pulse, 110; irregular respiration, J.S; pupils reacting to 
light; no rigidity or convulsions; heart irregular, with no positive 
findings; reflexes sluggish; stool and urine involuntary; emesis 
greenish-colored fluid; blood-pressure (systolic), 100; dctx'lopcd 
alcoholic psychosis and marked hallucinations; became rational 
four days after entering, when he gave a history of previous attack 
of thermic fever. Recovered, leaving hospital August (i, 1910. 

August I. rrine, no data. 

Wood: I’rea nitrogen, 19 ingm. per 100 e.c.; uric acid, 3.3 litgm. 
per 100 e.c.; crcatiniu, 3 ingm. per 100 e.c.; sugar, 0.13,S per cent. 

,S ummunj. Observation made when convalescent; retention not 
great. It will be noted that this case while it displayed severe 
elinical symptoms did not show in its blood chemistry any cause 
for making a fatal prognosis. Ilis urea nitrogen was 19, uric acid 
3.3, ereatinin 3 ingm., blood-sugar, 0.13S per rent.; values slightly 
above normal. It must be remembered that his urinary findings 
were the same as those of the eases that died and the other cases 
that recovered, namely, albumin and easts. 

Ship: white; male; aged fifty-three years; bartender; habits 
irregular; entered 0.15 e.M. July 31, 1910; unconscious; temper¬ 
ature 108.2° (rectal); pulse, ISO; irregular; respiration JO, labored; 
systolic murmur of apex; contraction of heart poor; pupils con¬ 
tracted, reaction to light sluggish but equal; regained consciousness 
on the second day but remained irrational. Developed alcoholic 



(illAllWOIll., KCIIIKI.KII: A STt'IIV (IF TIIKIIMU' IT.VFI1 10!) 


psychosis; 011 the fourth day a secondary risr in temperature of 
101.2° (axilla) and generalized convulsions; died August 1, 11)10. 
No autopsy. Note the marked retention in the lahoratory report 
below: 

August l{. Trine: Allnuiiin, very faint traee; sugar, negative; 
acetone, negative; diaeetie acid, negative; indiean, moderate 
amount. 

Wood: Vroa nitrogen, 70 liigm. per 100 e.e.; uric acid, M.S ingin. 
per 100 e.e.; creatinin, 0.1 ingm. per 100 e.e.; sugar,0.177 per cent. 

Sumwin'ii. Moderate manlier of epithelial cells and leukocytes; 
very occasional red blood cells; two finely granular easts found after 
a prolonged search; clinical signs good; retention high, attracting 
attention to fatal prognosis. Died one day Inter. 

It was noted in this case that his original symptomatology did 
not attract our attention to any fatal ending. On the contrary 
he seemed in rather good shape, lie entered on July 111. On 
August 2 his blood findings showed high retention, the most sig¬ 
nificant observation in the same being the creatinin value of (1.1 
ingm. This observation was made from blood obtained in the 
morning. On the following morning he died. 

Ilntli: white; male; aged forty-two; concrete worker; habits 
irregular; entered (1.1 a c.M. July 2!l, 1511(1; unconscious; tcm|icrnturc, 
10S.2 0 ; pulse, 170, regular; respiration, 2(1; generalized convulsions; 
labored breathing: pupils contracted; reaction sluggish; knee-jerks 
increased; toe signs cpiestionable; developed second rise in tem¬ 
perature and alcoholic psychosis; regained consciousness the fourth 
day. Average blood-pressure, 120. Discharged, well, August 2(1, 
101 ( 1 . 

August 2. Trine: Albumin, moderate amount; sugar, negative; 
acetone, small amount; diuretic acid, small amount; indiean, 
moderate amount. 

Wood: 1’rea nitrogen, 2(1 ingm. per 1(H) e.e.; uric acid, 0.(1 ingm. 
per 100 e.e.; crentinin, 2.S2 ingm. per 100 e.e.; sugar, 0.108 per 
cent. 

August 12. Trine: Albumin, negative; sugar, negative; acetone, 
negative; diaeetie arid, negative; indiean, negative. 

Wood: I’rca nitrogen, M ingm, per 100 e.e.; uric acid, 3.3 mgm. 
per 100 e.e.; creatinin, 2 mgm. per 1(M) e.e.; sugar, 0.12 per cent. 

.SniiiiiKir;;. Moderate, number of coarsely and finely granular 
casts and occasional leukocytes; very occasional leukocyte. Itetcn- 
tion not high; patient recovered, although clinical signs seemed 
bad. This is an interesting ease in that his symptoms were very 
severe, and yet blood chemical findings at tliis time did not indicate 
much retention, an observation which was well borne out by later 
tests and the ultimate fate of this ease. O 11 the tenth day of his 
stay in the hospital his blood findings were practically normal and 
bis recovery certain. lie was discharged on the twenty-eighth 
day of his stay. 
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()’('oiiiiiii': while; Millie; brewery worker; lialiits illr'r;111;lr; mar¬ 
ried; entered 1.1(1 r.u. .Inly III, 10111; imeonseimis; lein|ieratllre, 
11(1.0°; pulse, Mil), tlireuily in eliaraeler; respiration, I I, lalioreil; 
heart action very weak; pupils markedly contracted, no reaction; 
generalized convulsions, with marked spasticity; did not regain 
eonseioiisness; Inmliar puncture made anil 3d c.e. of clear final under 
normal pressure was ohtaiued; liecanie progressively worse; died 
3.20 i».m. August 1, 191(1. 

August 1. trine: Specific gravity, 1015; alhumin, moderate 
amount; sugar, negative; acetone, negative; diaeetie acid, negative; 
indican, very large amount. Serious findings. 

Mood: t'rea nitrogen, 33 mgm. per 100 c.e.; uric acid, 1.32 mgm. 
per 100 c.e.; crcntiuin, l.S mgm. per 100 c.e.; sugar, 1.5 per cent. 

Siiiinmirji. Moderate manlier of coarsely granular casts and 
red hlood cells; occasional leukocytes, detention high; patient died 
same day. We might call attention to our observations above on 
Ship case as applying in all particulars to this case. 

Fischer: white; male; aged forty years; plumber; married; 
habits irregular; entered N.bO c..\i. July 30, 1010; unconscious; 
temperature, 100° (rectal); pulse, ldO, regular but weak; respira¬ 
tion, 30; breathing irregular and labored; pupils dilated, reaction 
very sluggish; knee-jerks sluggish; toe signs questionable; general 
spasticity of body present; became conscious on third day but 
irrational; developed convulsions of a generalized type. The blond- 
pressure taken at intervals was systolic, 100, diastolic, .37 mm. 
The white blood count was 10,000; Wassermann blood and spinal 
lluid negative. 

August 2. I'rine: Albumin, very large amount; sugar, negative; 
acetone, moderate amount; diaeetie acid, moderate amount; 
imlican, moderate amount. 

August .3. Trine: Albumin, negative; sugar, negative; acetone, 
negative; diaeetie acid, negative; imlican, trace. 

August 12. t rine: Albumin, negative; sugar, negative; acetone, 
negative; diaeetie acid, negative; imlican, very large amount. 

August 2. Mood: 1'rea nitrogen, 32 mgm. per 100 c.e.; uric acid. 
,3.0 mgm. per 100 c.e.; crcatiuin, 1.1 mgm. per 100 c.e.; sugar, 0.1112 
per rent. 

August 3. Mood: t'rea nitrogen, 3!) mgm. per 100 c.e.; uric acid, 
il.S mgm. per 100 c.e.; erentinin, l.oti mgm. per 100 c.e.; sugar, 
O.llif) per rent. 

August I. Mood: t'rea nitrogen, 30 mgm. per 100 c.e.; uric acid, 
7.0 mgm. per 100 c.e.; crcntiuin,-1.17 login, per 100 c.e.; sugar, 
0.1,3 per cent. 

August ,3. Mood: t'rea nitrogen, k) mgm. per UK) c.e.; uric acid, 
7.1 mgm. per 100 c.e.; crcntiuin, 3.01 mgm. per 100 c.e.; sugar, 
II.ISO per cent. 

August 3. Spinal fluid: t'rea nitrogen, I I login, per 100 c.e.; uric 
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acid, 0.88 mgm. per Kid c.c.; ereatinin, 2.1 mum. per 101) c.c.; 
sugar, 0.1 per cent. 

August 10. Wood: Urea nitrogen, 5.5 mgm. per 1 (HI c.c.; uric 
avid, 0.0 mgm. per 100 c.c.; ereatinin, 5 mgm. per 100 c.c.; sugar, 
0.174 percent. 

August 12. Wood; I'rea nitrogen, SO mgm. per 100 c.c.; uric 
acid, K.2 mgm. per 100 c.c.; ereatinin, 5 mgm. per 100 c.c.; sugar, 
0.2 per cent. 

Sminiitirii. I’rinnr.v findings indicated some marked renal 
disturbance, but not of the same importance as blood findings. 
Itcmarkuble number of casts on last day of life. High retention, 
indicating probable fatal outcome. Patient died two days after 
ereatinin reached 5 mgm. per UK) c.c. This was the most inter¬ 
esting case of our series, because it showed the typical high reten¬ 
tion, gradually increasing, of all the constituents, finally reaching 
the fatal “ereatinin” point of 5 mgm. Again, this patient lived 
fourteen days in practically an unconscious state, finally dying 
with the findings at autopsy above catalogued. It is also to be 
noted that the macroscopic and microscopic findings, particularly 
of the kidneys, showed nothing chronic, simply a cloudy swelling 
and possible passive congestion. This, of course, rules out the 
possibility of the blood retention in this case, being due to any pre¬ 
existing renal deficiency. 

Postmortem examination of this case was made by Dr. 1>. I\ 
Ilochdocrfcr, whose courtesy in demonstrating the gross changes 
we wish to acknowledge. 

The complete autopsy report follows: 

Color, white; sex, male; height, 5 feet N inches; weight, llltl 
pounds; hair, blond; eyes, gray. 

External appearance: No evidence of external violence. Hotly 
emaciated. 

Iligor mortis: Present. 

Scalp: Normal. 

Skull: Normal. 

Membranes of brain: Thickened and adherent. 

Brain: Watery anil anemic. 

Spine and spinal cord: Spine normal. Spinal cord at cervical 
section normal. 

Pleural cavities: Adhesions right cavity. 

Lungs: Pneumonic areas in right lower lobe. Bronchi filled with 
bloody, watery secretion. Iligbt lung on section contained a large 
amount of watery exudate. All evidence of a bronchopneumonia 
present. 

Intestines: Normal. 

Liver: Fatty. 

Spleen: Small. 

Pancreas: Normal. 
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Kidneys: l’arenchyinutoiis and interstitial changes present. 
Cloudy swelling. Capsule slightly adherent. 

Illadder: Normal. 

Male genitalia: Normal. 

llemnrks: History, insolation July 20, with temperature 107°. 

I’ieces of the various organs were taken for microscopic exam¬ 
ination, namely, brain, heart, spleen, pancreas, liver, and kidneys. 
The most definite changes were seen in the kidney structure. Here 
we had a typical picture of cloudy swelling without any of the 
well-marked changes of a preexisting or long-standing degeneration. 

The gross and microscopic changes in this ease indicate a simple 
passive congestion of the kidneys and the usual absence of gross 
or minute manifestations as commonly seen in thermic fever. 

We give below a summary of the blood and urinary findings in 
these eases. 



For purposes of comparison we give a charted description of the 
blood changes in some of the well-known conditions in which the 
microehemieal methods of Folio, Denis, Hencdict, Is'wis, Myers, 
and Fine have been worked out. 

In passing it might be added that the blood-chemical analyses 
were made following the technic that has i.een elaborated by Folio 
and others. The blood was uniformly taken in the morning before 
nourishment was given. It was procured from one of the superfi¬ 
cial veins on the forearm, received into potassium oxalate and 
delibrinated. A portion was precipitated at once with picric acid 
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for sugar anil ercntinin estimations, the balance being used for the 
nrea-nitrogen anil uric-acid determinations. For the sugar estima¬ 
tions we used the method of llenediet and I-owis; 1 for the ereatinin, 
the method of Fillin', 1 for the urea, the urease method of Marshall 4 
and Van Slyke; 7 for the uric acid, the method of Folio' modified 
by llenediet.’ In all eases we used the I Icliigc instrument in making 
our determinations. 
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Coxcu sioxs. The study of these cases from the laboratory 
stand-point has been most instructive. Here we have in thermic 
fever a condition that is im(|uestionably analogous in its symptom¬ 
atology to some form of uremia. Again, we have in the urinary 
findings a dose resemblance to this condition. Wo found in the 
blood-chemical analyses of these cases high retention of the non¬ 
protein nitrogen constituents, indicating clearly a delicieney of 
renal function. I 11 some cases the retention was high and the 
symptomatology not bad, yet these cases died. In other eases 
we found low retention and bail symptoms, and the patients uni¬ 
formly recovered. Is this not then a truer guide to the exact 
status of the patient from the stand-point of prognosis than the 
data obtainable either from the clinic or urinary analysis’ We do 
not wish by any means to iiciuuatc that the « hole course of any 


* Jmir. Biol. (iii'in., HU5, xx, (11. 

* .lour. Biol, (iu’m., 1013, xv, is". 

* I’mi*. Ann. **»•*■. Biol, (iii'in., 1015. 


• Am. Jmir. IMiy.-iol.. 1005, xiii, 15. 
' lhitl., 1011, xix, 211. 

•Jmir. Biol. Chcm., 1015, xx, 020. 
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CUM' can lie completely predicated .. the blood-chemical lilid- 

inffii, Imt we do insist upon tlie great value of this work in this anil 
allied conditions. The determination of the amount of crentinm 
in these eases lias given ns some figures which seem to hear out 
the contention of Myers and Iaingli'" that a percentage of creatmm 
that exceeds fi nigni. per 100 e.e. of blood bodes ill for the patient. 
It will Ik- noted that in the cases of O'Connor, Fischer, and Slop 
we had a crcatinin value around or above 5 nigni. These three 
eases died. In the case of Ship at the time his blood was taken 
his clinical condition did not seem to be nearly as bad as that of 
Until, vet the orentinin value of the former was above the so-called 
fatal |Kiint, whereas the latter had only a ereatinin retention of 
.'t.NH login. The of ease Ship, however, vindicated the prognostic 
value of a high ereatinin retention, ns he died on the morning fol¬ 
lowing this determination, yet 11 nth, whose blood-ercatiiiin was 
;j s:( at the time that bis clinical condition seemed to point to a 
fatal ending, recovered, showing ten days later practically normal 
blood figures. Thermic fever can be added therefore to the set of 
conditions which with high ereatinin value, 5 nigni. or over, can 
be said to offer a fatal prognosis. For all intents and purposes 
these ligures in thermic fever may be construed as similar m their 
interpretation to those obtained in severe uremic nephritis. 

TiiKAT.MK.vr. A word or two in regard to the treatment til 
these eases: tub baths, gradually cooling the water to ice bath until 
the patient's temperature was reduced to 101° or under; stimu¬ 
li, tioii with camphor, strychnin, and digitalin, free elimination, 
proctoclysis, with normal saline solution. In general, symptomatic 

treatment. „. . , . , , ,, 

We wish to extend our thanks to Mr. A. -I. Waives for valuable 
assistance in the chemical analyses and to Drs. Irvin Schmidt 
and W. I. Smith, of the staff of the hospital, for their active 
cooperation. 


the classification of the chronic high blood- 
pressure CASES. 
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Tiifkk is no subject in medicine which, in the present age, has 
more vital interest to physicians than that of the chronic diseases 
of the circulatorv system. Figures in all vital statistics have shown 
us that all affections of the circulatory and renal systems are 
definitely on the increase. “Arterial diseases of various hinds, 
Ar«li. Int. Mttl., 11115. xvi, 5S0 



